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other than In connection vlth a definitely related 
governnent procurement operation, the U. S. 
Government thereby Incurs no responsibility, nor any 
obligation whatsoever; and the fact that the Govern- 
ment may have fonailated, furnished, or In any way 
supplied the said drawings, specifications, or other 
data Is not to be regarded by Implication or other- 
wise as In any manner licensing the holder or any 
other person or corporation, or conveying any rights 
or permission to manufacture, use or sell any 
patented Invention that may In any way be related 
thereto. 
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\y   APPA Order Nk  218461 
Project code No.  8100 
Contractor - Columbia University 
Contract Date:   1 April  1961 
Contract Amount:  $154,180,00 

/f9L_Ü3r.tr3Ct«HB*rMonr 266  (82) 
L-/    Contract Expiration Date:   31 March  1964 

Project ScientUt: ^Kenneth Hunkins, 
^U^tLmwood 9-29C0 c^ Ö 

Studies in marine gaophytlct and underwater sound 
from drifting ice stations. 

I,       Marine geophysics  at T-3 

An expanded pronrom of research was inaugurated at T-3 
in June 1963,     Prior to  this date the program had consisted 
of gravity,  magnetic,   spot deoth and navigation measurements. 
Added to the program was a continuously operating precision 
Depth Recorder,    This  instrument incorporates  the new transis- 
torized BSRIR-3 Sonar Transceiver and has been very satisfac- 
tory.    The adjustable p:'ng length has made it possible to 
study the shallow sediment structures with considerable suc- 
cess,    Tho instrument was particularly effective during the 
past six months when  the station passed over the boundary 
between the Canada Abyssal Plain  and the Alpha Rise several 
times. 
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II.    Sele.Titc refraction exo^i^.m^nts  in   Lhe Arctic 0:ean 

A long roicmic refrectl:.. profile -»as obtained in the 
Chukchi Sea utilising tha  :cobreakers USCGC Northwind and 
USS Staton Island.    Thi« wa-j a cooperative project with  the 
Universities of Wisconsin and Minnesota.    Hur.kins operated 
a  Listtnlng station aboard  the USCGC Northwind.     A total of 
109 shots were recorded during the program.    Both hydrophones 
and geophones wsre used as detectors. 

III.  Physical oceanographic program at T-3 

New studies  in oceanography were begun at T-3 in June 
1963.     These included (l)  continuous  current measurements at 
three depths  (2)   serial hydrographic  stations (3)  bottom 
current measurements  (4) ocean water sampling for radiochemical 
analyses. 

The current measurements,  using sensitive modified 
Roberts meters,  have revealed frequent rotary currents of ap- 
proximately 12 hour period.    These are under study for iner- 
tial  and tidal  influences. 

IV.    Marine geology 

Bottom sediment samples were taken with a  specially de- 
signed corer containing seven barrels.     These samples will be 
analyzed for radiocarbon date to determine the sedimentation 
and climatic history of the Arctic, 

Several bottom photograph stations were made and about 
180 pictures were  taken.     Interesting contrasts between  the 
microrolief of the Alpha Rise and the microrelief of the 
Canada Abyssal Plain were observed. 

V.      Wave motion  and earthquakes in  the Arctic Ocean 

Three long-period seismographs were operated at T-3 dur- 
ing the early summer to detect the direction and speed of the 
long waves in pack ice which have been  under study.     Phase 
differences were noted between the instruments  indicating 
traveling wave motion.    One vertical  seismograph has been op- 
erated continuously since June providing data on wave motion 
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and earthquakes;    This  seismograph station  is highly unusual 
since it is operating on the oce-in surface  in waters 4000 m. 
deep.    Many earthquakes b^ve been recorded  at the station and 
an analysis of their paths should provide new data on oceanic 
surface wave paths in  the Arctic Ocean.     In addition,   the 
accumulated data on the amplitudes and periods of  the long 
wave background may,  hopefully,   lead to  the  source of  these 
waves. 
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